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BBeneHue

3agada noucka B LUMPUHY

- |IBM Blue Gene B Graph500

— CTpyYKTYpbl AaHHbLIX U anropuTMbl
- AHanus NPon3BOAOUTEJIBHOCTHA

3agaya noucka Kpatyauumx nyTeu
— CTpYKTYpbl AaHHbLIX U anropuTMbl
— AHanus npom3BoaAUTENBLHOCTU
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OI'pOMHbIe MaCCUBbl aHHbIX

HeT nokanbHOCTM OaHHbIX, MO KOTOPYHO
ONTUMU3NPOBAaHbI CYLLECTBYIOLLIME apXUTEKTYPbI

HeperynspHbin 4OCTYN — K3LW 1 NpeaBbliOOpKa He
paboTtatoT

Hu3koe cooTHOoLeHne obbema BbIMUCTIEHUN U
yucna onepaumn gocTyna K naMmsaTn — HE CKPbITb
naTeHTHOCTb

ManeHbKkne ceTeBble NakeTbl B CryYanHbIX
HanpaBeHNAX C BbICOKOMN YaCTOTOU
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3agada nomcka B LLUMPUHY
(Breadth-First Search, BFS)

F. Checconi, F. Petrini “Traversing Trillions of Edges in Real-time: Graph Exploration on Large-scale
Parallel Machines”, IPDPS 2014, Phoenix, Arizona, May 19-23, 2014
http://www.odbms.org/wp-content/uploads/2014/05/g500-ipdps14.pdf
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Blue Gene B Graph500

HaTta MecTo Cucrema Mopens Yucno sgep

2013, Hos16pb 1 Sequoia Q 1048 576
2013, NioHb 1 Sequoia Q 1048 576
2012, HOs0pb 1 Sequoia Q 1048 576
2012, NioHb 1 Sequoia / Mira Q 524 288
2011, HOs0pPb 1 NNSA/SC (IBM — BG/Q Prototype) Q 65 536
2011, vioHb 1 Interpid P 131 072
2010, HOs16Pb 1 Interpid P 32 000
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BFS: OBontounsa npon3BoamnTeNbHOCTH
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BFS: PekopaHble pesynbTaTthl

* IBM BG/Q Sequoia
- 64 cTtoukun (13 96)
- 64K BbIY. y3noB
— 4 MIH. HUTEWN
e R-MAT
- scale=40
— 1 TpnH. BepwnH ~10'

 15.3 TpnH. TEPS




4. NnaTta BbIYUCIIUTENbHbIX y35noB

B G/Q 3. BoluucnuTenbHbIv yzen  — 32 BblYUCIUTENbHbIX y3na
— 1 yMnoBbIN MOAYIb — ONTUYECKNE MOAYIN
— 16 'b namatn DDR3 — Ynnbl KOMMYHUKaLNW
— ceTb 5D-Top

1. Yun
— 16+2 apep

5b. lLlaccu y3noB BBOAa-BbiBOAA
— 8 y3noB BBOAa-BbIBOAA
— 8 cnotoB PCle Gen2 x8

7. Cucrtema n3a MHOIrMx CToek

5a. Waccu BbluncnuTenbHbLIX y3roB
— 16 nnaTt BbIYNCNNTESBbHbIX Y3108

6. CTonka
— 2 Waccu BbIYUCIIUTENBHbIX Y3I10B
-0, 1, 2 vnn 4 waccwu y3nos BBOAA-BbIBOAA © 2014 IBM Corporation




BFS: INocnegoBaTtenbHbI anrOpUTMm

Input: G = (V, E): graph representation:
Vg source vertex;
In: current level input vertices:
Out: current level output vertices:

Vis: vertices already visited.
Output: P: predecessor map.

1 In « {v,} :

2 Vis « {v,} ;

3 P(v) — LVYveV P(vy) « vy
4 while In # 0 do

5 /) Find the reachable edges.
6 Out « () ;

7 for u € In do

8 for v | (u,v) € E do

9 if v ¢ Vis then

10 Out « Out U {v} ;
11 Vis « Vis U {v} :
12 P(v) <« u :

13 /| Prepare for next level.

14 In « Out :

10 © 2014 IBM Corporation



BFS: OgHomepHas gekomno3numns

 BeplunHbl nogeneHsl
MeXay m BblY. y3NaMu:

n N

0’ » ot m-1

Pebpa, MHUMOEHTHbIE
BEpLUMHaM BblM. y3na n,

XPaHATCA Ha BblY. y3J1€ .

PacnpegeneHHbIn
anropuTtm: pebpa
reHepupytoT coodLLEHNS
OT y3Nna-BnagenbLa src-
BEPLUMHbI Y3nYy-
Bnagenbuy dst-BepLlunHbl

T = W NN = O

0 1

2 3

4 5

<t0 N9

t1 —
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BFS: Compressed adjacency list + a coarse index

o [( , CCblSiKa), N
[coceaun]+]+ o

o N
1
( CCbIfiKa) ‘ -
- : 1
U\ 2
e cTapwue butbl — N3 -
HOMepa BblY. y3na o B )
)

* COKOHOMIIeHHble DUTbI —
CCblfika (# cocepnen)

- [cocegu]+ e coarse index
* HY>XHbI Bce 40 buT ~- Kaxgble 64
e COKOHOMIJIEeHHble — OJ14 — MponyckaTb oonbLIne
OanaHcMpoBKU 4yacTu CNUcKa Ha
Harpy3Kku Ha4varnbHbIX N KOHEYHbIX

Larax, NpoBepsis cnosa
ouToBOro maccumBa /n

12 © 2014 IBM Corporation



* ['pap manoro guameTpa — Ha HEKOTOPbIX Llarax
MOXXHO NPONTU Ha NOPAAOK MEHbLLE pebep
 BmecTo top-down — bottom-up

- Kaxkgas elle HedoCTUrHyTas BepLuMHa NpoBepseT, HEe
NPpUHAANEXUT NN ee cocep, TEKYLLEMY (PPOHTY

— OJHO mnnun aBa coobLeHnss Ha pebpo:
* MpoTecTnpoBaTb NOTEHUNAJIbHOIO POAUTEIIA
* 3a9BUTb PpoaUTENbCKME NpaBa

13 © 2014 IBM Corporation



BFS: Direction-ontTnumMmnsanpoBaHHbIN anroputTm

[—

N G 1 N e W e

[ —,
_—

Input: G = (V, E): graph representation;
n: rank;
Vs: source vertex:
In: current level input vertices:

Out: current level output vertices.
Output: P: predecessor map.

In. {vg} 1fvyeR,
tr 1) otherwise °
Vis, « {vy} ;

Pv)«— L YveV;
if vi € R, then P(v,) « v, ;
while /n # () do
dir < CalcDirection() ;
if dir = FORWARD then
L ForwardStep() :
else
| BackwardStep() :
In « Out ;

14

CalcDirection() :

NV

not visited

NE

reachable from frontier
1f (NV > NE)

dir = FORWARD
else

dir = BACKWARD

© 2014 IBM Corporation



BFS: ForwardStep(), BackwardStep()

11

12

Input: G = (V. E): graph representation:

o rank: ForwardStep()
In: current level input vertices:;

Out: current level output vertices; — to p-d own
Vis: vertices already visited.
Output: P: predecessor map.

function ForwardStep () — O,U,HO COO6L|.|,eH|/|e Ha
begin
for & I, do pebpo yany-snagenbLy
for v: (u.v) € E, do '/
L L sen(;“[.:;. v, FORWARD) to Owner (v) noceu"'eHHOM BepLUMHbI
function BackwardStep ()
begin « BackwardStep()
for v € =Vis,, do
for u: (u,v) e E, do _ _
L L ;ienduiu. v, BACKWARD) to Owner (u) : bOttOm up
function Receive (u,v.dir)
begin — OOHO coobLleHne Ha
if dir = FORWARD th
e vis then pebpo noTeHymanbHOMY
Vis, « Vis, U {v} .
L (;.;I” — gmn U {v}; pO'D'MTenl-O
P(v) « u
else
J Backward.
if u € In, then
L | send (u.v. FORWARD) to Owner (v) :

© 2014 IBM Corporation



e DDPEKTUBHOCTb YTUNMMN3ALUN BbIYUCTINTESbHBIX
N KOMMYHUKALMOHHbIX pecypcoB

e [lonHOCTBLIO dCUHXPOHHbIE KOMMYHNKaALUNH

* [lonHOE nepekpbITUE BbIYUCITIEHUA N OOMEHOB

e banaHc mexay BblMMCNEHUSAMN U OOMEHaMU

- B BONbLWINX cUCTEMAX NTMMUTUPYIOLLMKA OaKTOpP —
bisection bandwidth

— HenspacxoOHOBaHHAA BblYUCIIUTENBbHASA MOLLHOCTb —
Ha cXaTue coobLeHnN

16 © 2014 IBM Corporation
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BFS: KoMmmyHukauum

17

* B Kaxgom BbIY. y3ne ans
KaXkgoro Bbl4. y3na
nogaepxmeaetca oydep
Ccoo0LLEeHNN

* Cnuncok pedep Kaxxaow BepLUNHBI
pasfgeneH Mexay HATSAMU y3na —
pPa3fiMyHbIM HUTSM Bcerga
COOTBETCTBYIOT pa3finyHblE Y3Ibl

o Kaxkabi 6nok Ai,j MaTpuLbl

CBA3HOCTW NpunmcaH
onpeaeneHHou HUTU, N HATK
yNnpaBnanTCAa C COOOLLEHNAMN
HEe3aBUCUMO
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* [1pUYnNHDI
— HeperynspHaga CTpyKTypa rpados
— Hanuyune BepLUUH C OTPOMHBLIM YNCIIOM Ccoceaen

* | B —4uncno BepLUMH, nogBepraeMbix
banaHcuposke (Load Balancing)

 MHoxecTBO H (Heavy) — BepLlinHbl (B
konunyecTtse LB) ¢ cambiMn O0MbLLINMN
CTENEHAMM

- (hopmupyeTtcd Ha aTane pacnpeneneHmsa gaHHbIX
— He BXOAAT B OHOMEPHYIO JEKOMMNO3ULINKO

18 © 2014 IBM Corporation



BFS: Cxema pacnpeneneHna gaHHbIX

Knaccunyeckasi ogHoMepHas
NEeKoMmno3nuyms
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BFS: Anroputmbl gnga H-BepLivH

function ForwardStep ()

begin

Out! — 0 :

for u e In" do

for v:(u.v)e E, do

if v € H then

st — VfSnﬂ Uiv}:

Out™? — Ourt? U {v} :
PHH (V) < u ;

else

Vis, < Vis, U {v} ;

Out, «— Out, U {v} ;

Pv) « u:

allreduce (Vis”, OR) :

allreduce ( Omf .OR) :

Infl — Our :

17
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function BackwardStep ()
begin

OHIHH — 0 :

for v € =Vis!! do

for u: (u.v) e E, do

if u € H then

if € In! then

Vish  Visft U {v} :

Out! — Our™! U (v} :

PHH(U} — u

elseif u € In, then
Vis, « Vis,, U {v} :
Out, «— Out, U {v} :
P(v) « u ;

allreduce (Vis, OR) ;

allreduce (Out”, OR) :

Infl — Our? ;

© 2014 IBM Corporation



BFS: OdpdekT direction-ontnummnsaumm

Edges
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BFS: OddeKkT otaenbHbIX onTuMmnsaummn
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BFS: MacwTtabunpyemocTtb B cnabom cmbicre

23
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BFS:

24

QP PeKT MHOMOMOTOYHOCTU

TEPS/Node
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BFS: BnnaHune npegcrasneHuna rpada
* 1024 y3na, scale=34

o Full Scan — napebl
BepLIJMH _ B Full Scan

O Skip List
B Indexed Skip List

Compressed
Adjacency list

* [ndexed Skip List —
+ Coarse

Index JEE L I]l:hhh
.B. l 1 2 3 4 L:IJEIES 7 8 9
| OffMUsativs

Time (s)
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3afaya noucka Kpatydaniumx nyTeu
(Single-Source Shortest Path, SSSP)

V.T. Chakaravarthy, F. Checconi, F. Petrini, Y. Sabharwal “Scalable Single Source Shortest Path
Algorithms for Massively Parallel Systems”, IPDPS 2014, Phoenix, Arizona, May 19-23, 2014
http://www.odbms.org/wp-content/uploads/2014/05/sssp-ipdps2014.pdf

26 © 2014 IBM Corporation
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SSSP: PekopaHble pe3ynbTaThl

* IBM BG/Q Mira
- 32 cTonkm (13 48)
- 32K BbIY. y3Nn0B
— 2 MITH. HUTeN

e R-MAT
- scale=38
- 0.25 TpnH. BEPLINH

3.1 TpnH. TEPS

27
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Ccbinka 3apava | Tun # GTEPS |Ywucno Cucrema
rpaca |BepLmnH npoLeccopoB

Bader, BFS R-MAT | 200 M 0.5 40 Cray MTA-2

Madduri

Checconi BFS Graph 2% 254 | 4k ysnos/ IBM BG/Q NNSA SC

et al. 500 64k spep

Graph 500 |BFS Graph 2% 1427 | 4k ys3nos/ IBM BG/Q Mira

Nov 2013 500 64k apep

Graph 500 |BFS Graph 2% 14 328 | 32k yanos/ |IBM BG/Q Mira

Nov 2013 500 912k sapoep

Graph 500 |BFS Graph 240 15363 | 64k yanos/ |IBM BG/Q Sequoia

Nov 2013 500 1M apgep

Madduri SSSP | R-MAT 2% 0.1 40 Cray MTA-2

et al.

[sssp-2014] | SSSP | R-MAT 2% 650 | 4k ysnos/ IBM BG/Q Mira
64k agep

[sssp-2014] | SSSP | R-MAT 238 3100 | 32k ysnos/ |IBM BG/Q Mira

912k agep

28
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SSSP: Knaccuyeckne anropUtmel

» Dijkstra algorithm
* Bellman-Ford algorithm
* A-stepping algorithm (Meyer, Sanders)



30

G = (V, E, w) — HeHanpaBreHHbIN rpad
e — pebpo U3 MHoXecTBa E

w(e) > 0 — uenoymncneHHbIn BeC pebdbpa
N = |V| — yncno sepimH

m = |E| — yncno pebep

rt — KOPHEBAS BepLUNHA

d*(v) — KpaT4yaunwliee paccTosiHMe OT BEPLUNHbI V
00 KOPHEBOWU BEPLUUHBI rt

© 2014 IBM Corporation



* d(v) 2 d*(v) — "npeaBapuTenibHoOe” paccTosHNE

— MHUUManmM3aums
o d(v) = o0
e d(rt)=0

— B KOHLle anroputma
e d(v) = d*(v) ana scex BepLUnH
* Penakcauuns pebpa
— NycTb d(U) N3MEHUSOCD
- Relax(u, v): d(v) = min{ d(v), d(u) + w(<u, v>) }

» Ecnun d(v) = d*(v), To v — settled-BepLumHa



SSSP: A-stepping algorithm

Initialization
Set d(rt) « 0; for all v # rt, set d(v) «— oc.
Set By «— {rt} and Boc — V — {rt}.
For k=1,2,...,, set By < (.

A-Stepping Algorithm

k «— 0.
Loop // Epochs
ProcessBucket(%)

Next bucket index : k «— min{i > k :
Terminate the loop, if £ = oc.

32

ProcessBucket(k)
A — By. /lactive vertices
While A # () //phases
For each u € A and for each edge e = (u,v)
Do Relax(u,v)
A" «—{x : d(x) changed in the previous step}
A«— BN A’

Relax(u,v):
Old bucket: i «— | 4L |,
d(v) — min{d(v), d(u) + w({u, v))}.
New bucket : j — | &) |,

A
If 7 <12, move v from B; to B;.

© 2014 IBM Corporation



33

» BepLunHbl pacnpeaeneHbl Mexay y3namu
e Relax(u, V)

- y3en-Bnagernewy BepLUUHbI U NnocbifiaeT 3HadeHne d(u)
y3ny-Bnagenbuy BEPLUNHbI V

© 2014 IBM Corporation



SSSP: cpaBHeHWE anropmMTMoB

Phases

3

Relaxations (million

600+
Scale Scale
W2s 0000 W28
29 29
30 W30
400+
~—40000 -
200 -
I I N I I I I
0- I I . . Hl e == o, W . l I

x( 6\ @ 5) “ o
oie Oe\\a De\xa De\xa \-‘N‘D{ 9 ?’e\ﬁ\aﬂ _¢O ?Nﬂe@ oS e‘\\a De\xa De\w e\ﬂ\a“ _¢0
Algorithm Algorithm
(a) Number of phases (b) Number of relaxations

* Yucno das (allreduce)
- Dijkstra = A-stepping = Bellman-Ford

* Yucno penakcauumu (KommyHukauum, imbalance)
. — Dijkstra < A-stepping < Bellman-Ford
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« CoKpalleHune ymncna pernakcauum

- Pruning

e direction-onTnmmnsauus
— aBa Tuna penakcauyuun: push u pull

e Knaccudukaumsa pebep

e CokpalieHmne ymncna das

- ['mbpugHbIn noaxon
e Ha HaYvanbHbIX Warax — A-stepping
 nanee — Bellman-Ford

 banaHcunpoBKka Harpys3ku
— coceau “TaXenblX” BEPLUMH OENATCA MexXay y3namu

© 2014 IBM Corporation
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 Meyer, Sanders
- w(e) < A — KopoTKue
- w(e) 2 A — gnNuHHbIE (TONbKO B KOHUE ba3bl)

o Knaccuukaumsa KopoTkux pebep (inner-outer
short heuristics, 10S)

- d(v) =d(u) + w(e) — Bxoant B B, ?

* Inner short edges — penakcupyem HeMeaneHHo
» outer short edges — penakcmpyem BMecTe C AJIMHHbIMU

© 2014 IBM Corporation
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 BFS: direction-ontTnummnsauus

* B kakon pase bonbLUe penakcauunu:
— dbasa KopoTKnx pebep?
- dhasa ANMMHHbIX pebep?
- ecnn A << w__ , To O0nbLUMHCTBO pebep B [A, w__ ]

o OnNTUMKU3MPYEM penakcaumio AfMHHbIX pebep

© 2014 IBM Corporation



SSSP: push- n pull-moaenu

Self

o

Previous Buckets
(Settled)

Forward

Later Buckets
(Unsettled)

Current Bucket
(Settled)

(a) Push Model

38

Previous Buckets Current Bucket

(Settled)

- —

Requests! - !

- ~ 4

e |
’/

SEL

Responses

-8

-/J’

Later Buckets

(Settled) (Unsettled)

(b) Pull Model

w(e) < d(v) - kA

© 2014 IBM Corporation



SSSP: MnntwocTpauusa pull-moaoenwn

Iteration 1 Iteration 2 Iteration 3
" O Communication saved
Graph Instance = Q by Pruning Algorithm
:l-c;' 1]
Root = 7
| k. 8
1 / '\ 0 i g
]
U ; h
: g ©
Clique K; 4’4\ o
Weights for "‘"I Cost=5 Cost =30 Cost=5
the edges in "1
Clique = 100 o Iteration 1 Iteration 2 Iteration 3
£ © O O
10/10| 10|10\ 10 £ 8
o) 1]
Isolated o "g
Vertices a o
[v]
g E
=
g O
Cost (Push) =5 Cost=5 Cost=5 Cost=5
(Pull Req) (Pull Resp)
A=5 k=0 k=2 k=4

39 W(e) < d(V) = kA © 2014 IBM Corporation



SSSP: Bbibop mexay push v pull

Self (19)
Backward Forward '

T
J

Requests (879)

o]
]

Previous Buckets
(Settled)

Current Bucket
(Settled)

Later Buckets
(Unsettled)

(a) Bucket 2

Previous Buckets

(Settled)

Self (609)
Backward @®

T

Requests (52) ~—

Current Bucket
(Settled)

Later Buckets
(Unsettled)

(b) Bucket 3

* push-moaenb — ana bucket'oB ¢ BepLunHamm

HN3KOWU CTEerneHu

* pull-moaenb — gna bucket'oB ¢ BepLnHaMK

BbICOKOW CTENeHu

40
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3akrntodyeHume
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 |BM Research

— Fabrizio Petrini
— Fabio Checconi



« BFS
- IBM Blue Gene/Q Sequoia, 64k y3noB, 4 MfH. HUTEN
- scale=40, 15.3 TpnH. TEPS

- 1D-pekomnosnumna, compressed adjacency list with a
coarse index, direction-ontTnummnsauuns, 6anaHcmMpoBKa
Harpysku, cxxaTtme coobLeHnmn, MHOronoTOYHOCTb

e SSSP
- IBM Blue Gene/Q Mira, 32k y3n0oB, 2 MSTH. HUTEN
- scale=38, 3.1 TpnH. TEPS

- Knaccudukauma pebep, pruning-aBpuctuka (push-,
pull-mogenn), rubpunansaums, banaHcupoBKa
Harpys3Kku



* [g500-2014] F. Checconi, F. Petrini “Traversing Trillions of Edges in
Real-time: Graph Exploration on Large-scale Parallel Machines”, IPDPS
2014, Phoenix, Arizona, May 19-23, 2014
http://www.odbms.org/wp-content/uploads/2014/05/g500-ipdps14.pdf

o [sssp-2014] V.T. Chakaravarthy, F. Checconi, F. Petrini, Y. Sabharwal
“Scalable Single Source Shortest Path Algorithms for Massively Parallel
Systems”, IPDPS 2014, Phoenix, Arizona, May 19-23, 2014
http://www.odbms.org/wp-content/uploads/2014/05/sssp-ipdps2014.pdf

« [g500-2012] F. Checconi, F. Petrini, J. Willcock, A. Lumsdaine, A.R.
Choudhury, Y. Sabharwal “Breaking the speed and scalability barriers
for graph exploration on distributed-memory machines”, SC 12, Salt
Lake City, Utah, Nov 10-16, 2012

© 2014 IBM Corporation
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http://dl.acm.org/citation.cfm?id=2389014
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IBM Blue Gene/Q Sequioa

 LLNL

 TOPS00
- 3-e mecto (2013/11)
- R . =20.1Tldnon/c

peak
- R __ =17.2Tlpnon/c

* 96 cToek (12 x 8)

- 98 304 BbIv. y3na
- 1572 864 agpa
- 1.5 T1b namaTtu




BFS: [Npobrnembl 1 nyTn pelueHus

Challenge Strategy

Algorithms

Data decomposition 1D/2D

Search pruning Direction optimization
Metadata Bitmaps/shortcut lists
Load balancing Node/thread
Comp/comm equalization Compression

Implementation

Irregular communication Mailboxing/coalescing
Synchronization overhead Lock-free queues
QoS Private queues

Global decisions Async collectives
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e [1akeT

— 3arosioBok (64 buta)
* naoeHTudmkartop src-yana (16 our)
e coaepaTeribHas Harpys3ka nakeTta B bantax (24 outa)
« DasoBag BeplUMHa (24 6uT)

- BeplwnHa (48 ouT)
o MNnaglumne 6uTbl src-BepllvHbl (24 buta)
e MIiagwue outbl dst-BeplinHbl (24 dbuta)

- reduced-gopmar (32 buta)
e MIlagwue OUTbl Src-BepLUnHbl (24 duta)
e pasHuua c npegblaywen / basoson dst-eepunHoun (7 6uT)
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e SPI:

- Blue Gene/Q System
Programming Interface

1T
|

— ACUHXPOHHbIN -

MPI

100G
|

- bulk-synchronous

TEPS

- [aBe dhasbl (noacyer,

10G
|

oOMeH)
* Direction-onTummn3sauus 2 N . . . .
64 128 256 512 1024 2048 4096
 max scale per node: Nodes
- SPI: 24

| |
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BFS: Pa§36|/|eH|/|e Mo BPEMEHMU

50

Time (s)

0.10 0.20 0.30

0.00

1

2

EO0O0O0OOCOOCDOMA

Forward Scan

Forward Load—-balanced

Forward Flush
Backward Scan

Backward Load-balanced

Backward Flush
Forward Receive

Backward Recelve

3 4 5
Level

1024 y3na, scale=34

6 7

8

9
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IBM Blue Gene/Q Mira

* ANL

 TOP500
- 5-e mecTo (2013/11)
- R __=10.1Ndnon/c

peak
- R__ =8.59 lNpnon/c

X

* 48 CTOEK
- 49 152 Bblv. y3na
- 786 432 agpa
- 0.75 T1b namaTtn




IBM, norotun IBM, BladeCenter, System Storage n System x saiBnstotca ToBapHbiMy 3Hakamu International Business
Machines Corporation B CLUA n/vnun gpyrux ctpaHax. [NonHbIM CNUCOK TOBapHbIX 3HAKoB kKoMnaHun IBM cmoTpuTte
Ha y3ne Web: www.ibm.com/legal/copytrade.shtml.

HasBaHusa gpyrux KoMnaHum, NpoAyKTOB U YCryr MOTYT SIBMIATLCA TOBAPHLIMW 3HAKaMn UM 3Hakamu obCnyxXnBaHus
APYrnx KOMNaHumn.

(c) 2014 International Business Machines Corporation. Bce npaBa 3alumweHbl.

YnomMmuHaHue B 3TOM Nybrvkaumm npoaykToB unu ycnyr koprnopaumu IBM He o3HavaeT, yto IBM npeanonaraet
NpefocTaBnNATb UX BO BCEX CTPaHaXx, B KOTOPbIX OCYLLECTBNSET CBOK AeATENbHOCTb, MHOpMaLms O
npeaocTaBneHNN NPOAYKTOB UMK YCNyr MOXET ObITb M3MeHeHa 6e3 yBeaoMneHnd. 3a caMom CBEXEN
MHopMaumnen o npoaykTax n ycnyrax komnadum IBM, npegoctaBnsemblx B Bawem pernoHe, criegyet obpallaTtbes
B Brnivkaniee Toprosoe npencraButenscTso IBM unu Kk aBTopmaoBaHHbIM OU3HeC-napTHeEpPaM.

Bce 3aaBneHns oTHOCUTENBHO HAMePEHNn U NepcneKkTUBHbIX NriaHoB IBM moryT ObITb M3MeHeHbl 6e3 yBeLOMITEHNS.

NHdopmauusa o npoaykTax TpeTbuUxX (oMpM nonydeHa oT NPou3BoauTeNnen 3TMx NpoaykToB UM U3 onyGrMKOBaHHbIX
aHOHCOB yKa3aHHbIX npoaykToB. IBM He TecTupoBana 3Ty NpoaykTbl U HE MOXET NOATBEPAUTL
NPOM3BOANTENBHOCTb, COBMECTUMOCTb, UIK Ntobble Apyrve 3asiBNeHnst OTHOCUTENbHO NPOAYKTOB TPeTbUX UpPM.
Bonpockl 0 BO3MOXHOCTSAX NPOAYKTOB TPETbUX (OUPM CrieayeT aapecoBaTh NOCTABLUUKY 3TUX NPOOYKTOB.

NHpopmaumna MoxXeT cogepaTb TEXHUYECKME HETOYHOCTU UK Tunorpadunyeckne ownbkn. B npegcraBneHHyo B
ny6nvkaunmn nHgopmarmo MOryT BHOCUTBCA M3MEHEHUS, 3TN N3MEHEHUS ByayT BKMOYATbCA B HOBblE pefaKumm
AaHHon ny6nukauuun. IBM MoXeT BHOCUTb N3MEHEHUS B paccMaTpMBaeMble B JaHHOW NybrnnkaumMm NnpoayKTbl Unn
ycnyrn B ntoboe Bpema 6e3 yBegoMneHus:.

JTobble cebinkn Ha yanel Web TpeTbux pypm npmvBeaeHs! Tonbko aAnsa yaobcrtea n HUKoumMm obpasom He cnyxat
nognepxkom atum yanam Web. Martepuarnsl Ha ykasaHHbIX y3nax Web He aBndaoTCca YacTbio MaTepuanos Ans
AaHHoro npoaykrta IBM.
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